Synthesis and antiviral evaluation of SATE-foscarnet prodrugs and new foscarnet-AZT conjugates.
The synthesis of a range of di- and triester derivatives of phosphonoformate (PFA; foscarnet) as potential lipophilic, membrane-soluble prodrugs is described. In addition to normal alkyl esters in the carboxylate and phosphonate residues of PFA, the bioreversible S-(pivaloyl)thioethyl (t-butyl-SATE) group was introduced in an attempt to deliver PFA after bioactivation inside the cells. Furthermore, PFA-AZT conjugates were prepared in order to develop combinational drugs. The key synthetic step was in all cases the formation of the P-C bond to build up the different PFA esters. In contrast to the diester derivatives, the triesters of PFA showed high hydrolytic instability during chromatographic purification. The compounds were evaluated in vitro for their ability to inhibit viruses in several tissue culture systems. All PFA alkyl di- and triesters proved poorly active or inactive against human immunodeficiency virus (HIV) and inactive against hepatitis B virus. In contrast, the PFA-AZT conjugates exhibited significant anti-HIV activity. However, this activity was nearly completely lost in thymidine kinase-deficient cells, suggesting a fast unselective chemical hydrolysis of the conjugates to yield the nucleoside analogue AZT in the cell culture medium. Furthermore, no synergistic effect of PFA and AZT was observed.